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The proofs of these inequalities are based on the atomic characterization of Hardy spaces. Using this idea, similar inequalities have been established for the discrete and continuous Fourier transforms \[[@CR2]--[@CR4]\], for Hermite expansions \[[@CR5]--[@CR9]\], for Laguerre expansions \[[@CR6], [@CR7], [@CR10]\], and for special Hermite expansions \[[@CR9], [@CR11], [@CR12]\]. More works related to this topic can be found in \[[@CR13]--[@CR16]\]. Now in this paper we continue to study Hardy's inequalities for the twisted convolution with Laguerre functions defined by $$\documentclass[12pt]{minimal}
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                \begin{document}$$ \varphi_{k}(z)=L_{k}^{n-1} \biggl(\frac{1}{2} \vert z \vert ^{2} \biggr)e^{-\frac{1}{4}\vert z \vert ^{2}}. $$\end{document}$$ In \[[@CR9]\], Radha and Thangavelu gave the following theorem, but the proof is left to the interested reader.
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                \begin{document}$p=1$\end{document}$, this inequality has been established by Thangavelu \[[@CR12]\]. The key tool they provided to prove this result was the estimate for the ordinary differential of Laguerre functions $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document} $$\begin{aligned} \sup_{z} \bigl\vert \partial_{z}^{\alpha } \varphi_{k}(z) \bigr\vert \leq ck ^{n+\vert \alpha \vert -1}. \end{aligned}$$ \end{document}$$ In this article we shall use an estimate related to the Heisenberg left-invariant vectors of the special Hermite functions, together with Taylor formula of Heisenberg group, to gain a new proof of this theorem. Moreover, we build another type of Hardy's inequality.
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Comparing Theorems [1.1](#FPar1){ref-type="sec"} and [1.2](#FPar2){ref-type="sec"} with the classical Hardy's inequalities, we find that the varieties of indexes for $\documentclass[12pt]{minimal}
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The outline of this paper is as follows. In Section [2](#Sec2){ref-type="sec"} we briefly summarize the harmonic analysis on the Heisenberg group and the atomic theory needed in the sequel. Section [3](#Sec3){ref-type="sec"} is devoted to the proof of our main result. In order to do this, some lemmas are stated in this section. We will adopt the convention that *c* denotes constants which may be different from one statement to another.

Preliminaries {#Sec2}
=============
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Proofs of the main results {#Sec3}
==========================

We are now in a position to give the proofs of the main results. First we state some crucial lemmas.

Lemma 3.1 {#FPar3}
---------
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Lemma 3.2 {#FPar5}
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Conclusion and remark {#Sec4}
=====================

In this paper we have used the Heisenberg method to prove two Hardy's inequalities for the twisted convolution with Laguerre functions. We also note that the two classical Hardy's inequalities can be written as $$\documentclass[12pt]{minimal}
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